ABSTRACT
Introduction
Healing and infection are issues that demand great concern by the part of surgeons to optimize post-operative results. It is widely accepted that the nutritional status is one of the most important factors of interest to predict the healing process and post-operative infections 1 . In this context, malnourished patients are most prone to dehiscence and post-operative infections. Pre-operative nutritional support in this subset of patient may decrease these complications , 2, 3 . Some functional nutrients may promote benefits for surgical patients. Colonocyte substrates namely short-chain fatty acids (SCFA) 4 and enterocyte preferred fuel namely glutamine 5 may ameliorate mucosal trophism and diminish translocation. Probiotics currently defined as live microorganisms that may promote speciphic benefits to the host are also implicated to modulate the intraluminal envinronment and increase IgA production 6,7,,8 . 9, 10 . Probiotics may also increase the SCFA production and thus enhance colonic mucosal trophism and compete with other pathogenic flora [8] [9] [10] . There is some evidence that probiotics may increase collagen deposition and favor angiogenesis and therefore enhance the healing process. 11, 12 We speculate that the use of prebiotics perioperatively may enhance anastomotic healing and the immune response. This experimental study aimed at investigating the effects of the administration of probiotics during the pre-and postoperative period on both the immune response and colonic anastomotic strength.
Methods

Animals
The study was performed at the Experimental Laboratory of the Medical School of the Federal University of Mato Grosso. The experiment followed the ethical principles of the Brazilian College of Animal Experimentation (COBEA). Sixty male Wistar rats from the Central Biotery of the Federal University of Mato Grosso (300-350g) were firstly kept for three days at the laboratory for adaptation in 12/12 h clear/dark cycles in a constant room temperature (25ºC) receiving water and rat chow ad libitum. Animal were randomized to two groups: group A (control, n=30) e grupo B (probiotics, n=30). Both groups were divided in two subgroups of 15 animals each (A1, A2, B1, and B2).
Diets
All diets were isocaloric and isonitrogeneous. Animals of group control received 25g of rat chow (AIN-93 13 ) daily whereas animals of group probiotics received 21g of the same diet plus 4g of reconstituted milk containing probiotics. Daily consumption was registered. Ao final de cada período de 24 horas a dieta consumida foi quantificada. Each gram of the milk contained 10 6 ufc of Streptococcus thermophilus and Lactobacillus helveticus (NAN 2, Nestlé, Brasil).
Experiment
After five days receiving either one or other diet, the rats were submitted to 12 h fasting followed by median 4 cm laparotomy under inhalatory anesthesia with etilic ether. The left colon was identified and in a point 2 cm above the peritoneal reflexion a total transversal colotomy was performed followed by immediate one layer interrupted anastomosis using 6-0 nylon. Blood samples collected at posterior cava vein were sent to IgA, total protein, albumin and globulin assays. IgA was assayed according to the method described by Mello 14 . The abdominal wall was closed in two layers with 4-0 nylon. The animals returned to their cages and the same diet was resumed 12h after the end of operation. Groups A1 and B1 were operated on the 4 th PO day and groups A2 and B2 on the 7 th PO day to blood collection as described and then killed with an overdose of inhalatory ether. IgA assay was performed only in subgroups killed on the 7 th PO day (A2 and B2). The colon was ressected and the segment containing the anastomosis was tested for anastomotic strenght. The rest of the colon was opened, cleaned and weighted. The mucosa was striped out, frozen and sent for DNA content assay which was done using the method described by Gyles e Myers 15 . Bursting pressure was done at the anastomotic region using the method described by Caporossi 16 . Data was analyzed by the Kolmogorov-Smirnov and Levene tests to assure normality and homogeneity. Within-group analysis was done with paired T test. Two-way Anova was used to compare groups and sub-groups. Results were expressed as mean and standard deviation. A 5% level (p<0.05) was established as the level of significance.
Results
There was no significant difference between the groups and sub-groups with respect to anastomotic strength (bursting pressure test), length of the colon, mucosal weight and DNA content of the mucosa. The colon of the probiotic group was heavier than controls (1,69±0,34g vs 1,48±0,26g; p<0.05) (figure 1). Both total serum proteins (7,05 ± 0,97g/dl vs 6,57 ± 0,66g/dl; p<0.05) and globulins (5,1 ± 0,62g/dl vs 4,68 ± 1,1g/dl; p<0.05) were higher in probiotics group at the preoperative period when compared with control group (figure 2).
FIGURE 1 -Colonic weight without feces in the two groups.
Data are mean and SD. * p<0,05 vs control group.
The findings of this experiment clearly showed that probiotics enhanced the immune response in the animals. Not only serum globulins were higher but serum IgA increased significantly more when probiotics were added in the diet. In fact, the beneficial effect of probiotics on the immune status was already been described 19 . Probiotics have been associated in other studies with an increase of serum IgA 20 21 . Furthermore, oral administration of live probiotics can also differentially modulate dendritic cells resulting in an increased production of IL-10 and regulatory T cells. Thus, both innate and adaptive immune responses can be modulated by probiotic bacteria 22 .This findings are relevant and suggest that the use of probiotics perioperatively may benefit the patients undergoing surgery. Our findings showed that anastomotic resistance was not influenced by a diet containing probiotics. This result was in agreement with the reported by Magiante 2323 . In this study the authors have shown that the healing of anastomosis was only enhanced when fibers were added in rats receiving probiotics. Probiotics alone similarly as in this present study failed to confer anastomotic resistance. The effect of symbiotic therefore should be tested in further investigation.
Conclusion
Probiotic supplementation failed to assure both mucosal trophism and anastomotic strenght after colonic anastomosis. However, the use of probiotics perioperatively enhances the immune response in rats submitted to colonic anastomosis.
Serum IgA was similar between groups pre-operatively. However, the increase of serum IgA was only significant in rats that received diet containing probiotics (figure 3). 
Discussion
The overall results have shown that probiotics failed to assure an increase of the DNA content on the colonic mucosa. This result was in concordance with the similar mucosal weight seen in the experiment. The only evidence of colonic trophism favoring probiotic group was the colonic weight. This suggests an extra-mucosal trophic effect on the colonic wall that deserve further studies. Other previous study in a model of malnutrition has shown benefits of probiotics in enhancing mucosal trophism 17 . Probiotics may increase the production of SCFA which are directly trophic to the colonic mucosa 18 . As the animals of this study were not malnourished we speculate that probiotics may not benefit the trophism in nourished animals.
